The disintegration of mesotrons at the end of their range was investigated by means of an improved arrangenxent of the type already described by the author. The absorption of a mesotron by a block of aluminum or iron is recorded by a system of coincidence and anticoincidence counters. Another system of counters and circuits registers the delayed emission of a particle, which is interpreted as the disintegration electron associated with the absorbed mesotron. The present apparatus enables one to determine the time distribution of the emitted particles and hence the mean life of the decay process, independently of the effects produced by the scattering of mesotrons. The mean life is found to be 1.5&0.3 microseconds, in substantial agreement with the value deduced from the atmospheric absorption effect. The absolute number of disintegration electrons per absorbed mesotron has also been determined (for an Al absorber) and found to be about one-half. This result suggests that, in agreement with theoretical predictions, positive mesotrons undergo spontaneous decay, while the negative ones react with nuclear particles.
INTRODUCTION
'HE anomalous absorption of the hard component of cosmic rays in the atmosphere has received a satisfactory explanation through the assumption of the mesotron decay.
Recent and more accurate experiments' ' have confirmed the hypothesis, which was at first based on rather doubtful experimental material, and given a fairly accurate evaluation of the proper lifetime of the free mesotron.
Nevertheless, there remains much to be learned about the process of mesotron disintegration. Since the mesotron is usually identified with the particle which, in the theory of Yukawa, ' is responsible for the nuclear forces, it is assumed to transform, by a process of P-decay, into an electron and a neutrino. The electrons should, on the average, take up half of the energy of the disintegrating mesotrons. Whether the intensity of the electron component in the atmosphere is sufficiently high to agree with the measured lifetime of the mesotron, is a much discussed and still unsettled point. "
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that have been brought to the end of their range by ionization energy losses. According to the Yukawa theory, the mesotron possesses strong interactions with the heavy particles. The most important process for a slow (negative) mesotron would be an analog of the photoelectric effect, '
by which the mesotron would disappear transferring its total energy to a bound proton which would be transformed into a neutron. A similar process could take place between a positive mesotron and a neutron.
Recent calculations by Tomonaga and Araki' seem to indicate that, owing to the Coulomb field of the nucleus, which attracts the negative mesotrons and repels the positive ones, the above-mentioned process should be much less probable than spontaneous decay for positive mesotrons. For negative mesotrons, on the contrary, nuclear interactions should be so probable that spontaneous decay of mesotrons at rest in dense materials should not take place.
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' F. Rasetti, Phys. Rev. 59, 706, 613 (1941) . account of mole colnplete and precise 1Heasurc-ments, whose aim was not only to determine directly the mean life of the decay process, but also to attempt to settle the important point whether all slow mesotrons, or only half of them, undergo spontaneous disintegration. The principle adopted consists of selecting, by means of a coincidence-anticoincidence system of counters, the events in which a mesotron is stopped in an absorbing block (of iron or aluminum) and observing the delayed emission of an ionizing particle from the absorber. The delayed particle, detected by means of a suitable system of counters and circuits, is assumed to be the disintegration electron of the absorbed mesotron.
The general scheme of the counter set-up and of the recording circuits is illustrated in Fig. 1 . The six counters B are placed in such a way that a particle emitted from the absorber has a fairly large probability of being detected by one of them. They have an effective length of 37 cm, The results are summarized in Table II .
The mean life 7 of the disintegration process is calculated from the differences of the numbers of counts, according to the formula: t, -t4q n, -n, exp] ) n, -n4 and hence the result is not affected by instantaneous processes (such as the scattering of mesotrons) which contribute the same number of counts on the three recorders.
The small eR'ect observed without absorber was not subtracted, since it is considerably larger than the expected random coincidence rate, and hence probably results from mesotrons disintegrating in the counter walls or in the support of the absorber, , which, together, represent a thickness of about 4 g/cm' between counters D and Ii. 
Number of disintegration electrons
To measure the absolute number of disintegration electrons, one must know: (a), the number of absorbed mesotrons; (b), the number of recorded disintegration electrons; (c), the probability that a disintegration electron will be recorded by the counters.
The absorption of disintegration electrons in iron would be exceedingly diAicult to evaluate theoretically under the geometrical conditions prevailing in the experiments, and hence the measurements with an iron absorber are practically useless for the present purpose. In aluminum, however, the range of the electrons should" be about 6 cm if their energy is 40 Mev. Therefore, absorption should have little effect on the number of electrons that reach the counters, and the probability of detection can be roughly evaluated from purely geometrical factors. In the present case it also seems reasonable to assume that most of the anticoincidences produced by the absorber are due to stopped rather than to scattered mesotrons. (1936) . about the nuclear forces, but it is clear without calculation that the specifically nuclear forces must make a positive contribution to the surface energy. If p is written for the coefficient of A& in the semi-empirical formula for nuclear energies, and y~, yI for the contributions from the kinetic and potential energy operators, respectively, these remarks may be summarized in the relations p= +~+pi~2 6tpsc, p~( 26mc .
The difficulties and uncertainties barring a theoretical determination of y~a re not present to the same degree for y~. It is, therefore, desirable to obtain a First approximation for y~
